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Environmental Consultants

April 2, 1992

Mr. Michael Garlick
Burlington Industries, Inc.
Division Engineering

Post Office Box 788
Clarksville, Virginia 23927

Reference: Phase III Confirmation Ground Water Assessment,
Burlington Industries,Inc.
Raeford Facility
Raeford, North Carolina
Aquaterra Job No. C467
Number DE-1006-BM

Dear Mr. Garlick:

Aquaterra, Inc. (Aquaterra) has conducted the authorized Phase I confirmatory
ground water assessment at the Burlington Industries, Inc. facility located in Raeford,
North Carolina. The attached report summarizes our field activities, the laboratory
analytical data, and presents our conclusions and recommendations.

The additional site assessment activities included sampling the three newly installed
shallow monitoring wells and one newly installed deep well hydraulically
downgradient of the wastewater retention basin. Subsequent to their installation, the
monitoring wells were developed and sampled to determine the shallow ground
water quality. In addition, existing monitoring wells MW-5i, MW-6i and MW-7 were
purged and sampled. The samples from the previous wells and newly installed wells
were analyzed for purgeable volatile organic compounds (VOCs). Rising head
hydraulic conductivity tests were also conducted on each newly installed well to
evaluate the approximate hydraulic conductivity of the well-screen interval. The
wells were surveyed for vertical and horizontal control, and static water levels were
also collected at all wells to estimate the general ground water flow direction at the
site.

Corporate Office Charlotte Office Greensboro Office
P. O. Box 50328 P. O. Box 668107 P. O. Box 16241
Raleigh, NC 27650 Charlotte, NC 28266-8107 Greensboro, NC 27416-0241
(919) 859-9987 (704) 525-8680 (919) 273-5003
FAX (919) 859-9930 FAX (704) 527-2792 FAX (919) 271-8138
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R274-92C

Based upon these findings, Aquaterra wold recommend that:

L]

the commercial pumping wells possibly effecting the water level
readings at MW-6s be tested for VOCs,

a remedial action plan (RAP) be developed to restore the ground
water at the site, and

the results from these investigations be submitted to the Fayetteville
Regional DEM office for their review.

[f you have any questions or comments, please contact Gary Cox at (704) 525-8680.

Sincerely,

AQUATERRA, INC.

Y /
Dr;‘%ﬁr\,uneklcc

Senior Environmental Technician

I\

(uny W. Cox,

Branch Nl\}ln(lbu

R274-92C
DD/GWC/rap
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Phase ITI Ground Water Assessment
Burlington Industries, Inc.
Raeford Facility
Raeford, North Carolina
April 2, 1992

1 Introduction
1.1 Underground Storage Tank Closure Activities

Burlington Industries, Inc. (Burlington) owns and operates a yarn dye plant located
in Racford, North Carolina (see Figure 1). During March 1990, a 1,000 gallon
mineral spirits (Safety Kleen) UST was excavated and removed. The UST closure is
documented in the April 2, 1990 Aquaterra report titled Underground Storage Tank
Closure Assessment (Aquaterra Report Number GR-28-90). Based on the laboratory
analytical results from the UST closure sampling, elevated levels of volatile organic
compounds (VOCs) contamination were detected in the soil samples from the Safety
Kleen UST pit (see Figure 2 for former UST location). During April 1990,
Burlington submitted a copy of the UST closure assessment report to the North
Carolina Department of Environment, Health, and Natural Resources (DEHNR),
Division of Environmental Management (DEM), Fayetteville, North Carolina
regional office. :

1.2 Phase I Ground Water Assessment Activities

Based on the results of the UST closure assessment report, the DEM requested that
Burlington assess the ground water at the UST site for possible VOC related
contamination.  During November 1990, an Aquaterra geologist supervised the
installation of three shallow ground water monitoring wells in the area of the former
Safety Kleen UST excavation (see Figure 2, MW-4, MW-5, and MW:-6). Laboratory
results of monitoring well sampling indicated ground water contamination by
chlorobenzene, dichlorobenzenes, 1,2,4-trichlorobenzene, 1, 1-dichloroethane, and
semivolatile tentatively identified compounds (TICs). During February 1991,
Burlington submitted a report to the DEM summarizing the results of the

investigation (Phase I Ground Water Assessment, Aquaterra Report Number R164-
91C). '

1.3 April 1991 DEM Correspondence to Burlington

Based upon their review of the Phase I ground water assessment report, DEM
requested in an April 23, 1991 correspondence to Burlington that additional ground
water assessment activities be conducted at the site.

1.4 Phase Il Ground Water Assessment Activities

During July 1991, one hydraulically downgradient shallow ground water monitoring
well (MW-7) and two 35-foot deep vertical assessment wells (MW-5i and MW-6i)
were installed at the site (see Figure 2). Subsequent to installation, the newly
installed monitoring wells were sampled for VOCs. Laboratory analytical results for
monitoring well MW-7 indicated that shallow ground water downgradient of the
former UST location was impacted by 1,1-dichloroethane, and cis-1,2-
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Dichloroethene (see Table 3). Laboratory analytical results for the intermediate
depth monitoring wells MW-5i and MW-6i indicated that deeper ground water was
impacted by chloromethane (MW-6i at 2 ug/L), 1,1-dichloroethene (MW-5i at 15
g/l and MW-6i at 2 ug/L), 1,1-dichloroethane (MW-5i at 7 ug/L. and MW-6i at 2
pg/L), chloroform (MW-5i at 5 ug/L), and 1,1,1-trichloroethane (MW-6i at 1 ug/L).
During September 1991, Burlington submiitted a report to the DEM summarizing the
results of the Phase 11 investigation (Phase Il Ground Water Assessment, Aquaterra
Report Number R230-91C).

L5  September 1991 DEM Correspondence to Burlington

On September 27, 1991, the DEM responded by letter to Burlington regarding the
Phase 11 report and requested that a comprehensive site assessment (CSA) be
conducted to delineate the lateral and vertical extent of contamination (see
Attachment A).

2 Scope of Work

Subsequent to receipt of the September 1991 correspondence from DEM, Mr. Mike
Garlick of Burlington contacted Mr. Stephen Barnhardt of the DEM. Based on
Burlington’s  subsequent correspondence to DEM (see Attachment B), and
Aquaterra’s telephone conversations with Mr. Garlick of Burlington, several
additional site assessment activities were initiated. These activities are detailed in
our October 22, 1991 and November 22, 1991 proposals to Burlington. The scope of
work of those proposals are summarized below:

. resample monitoring wells MW-5i, MW-6i, and MW-7 for VOCs

. install and sample three additional shallow monitoring wells (MW-8,
MW-9, and MW-10), see Figure 2)

. install and sample one 75-foot deep vertical assessment well (MW-6d,
see Figure 2)

. collect static water levels from all monitoring wells at the site to verify
the ground water flow direction

. conduct a scarch of DEM files in Fayetteville, North Carolina to
obtain information on Raeford area drinking water wells, boring logs,
and/or any information pertaining to a soil confining layer

. locate drinking water wells within 1,500 feet the former Safety Kleen
UST site
. prepare a report summarizing the information obtained and laboratory

resulis reported

The following report details the field activities and laboratory analytical results of the
assessment efforts conducted at the site during late 1991 and early 1992,

AQUATERRA 73~

Page 2 of 9

. XL:::L‘:



Burlington Industries, Inc.
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R274-92C

K) Monitoring Well Confirmatory Sampling Activities
3.1 Ground Water Sampling

An Aquaterra environmental technician conducted confirmatory ground water
sampling of monitoring wells MW-5i; MW-6i, and MW-7 on October 31, 1991. Prior
to conducting the sampling the technician measured the depth to water at each
monitoring well.  An assigned laboratory decontaminated Teflon bailer was then
used to remove approximately three well volumes from each well.

Tao sample the wells, the assigned Teflon bailer was used to gently decant the ground
water into laboratory provided glassware. The samples were labeled with their
respective well number, date, time, analysis to be conducted, and sampler’s name.
Each sample was placed in an ice-filled cooler, chilled to approximately 4°C, and
transported to the analytical laboratory using EPA approved chain-of-custody
procedures to ensure sample integrity. At the laboratory, monitoring well samples
MW.-5i, MW-6i, and MW-7 were analyzed for VOCs according to EPA Method 601.

3.2 Ground Water Sample Analysis

All three monitoring wells exhibited VOCs above the North Carolina ground water
standards (NCAC T15:02L.0202) (see Table 3 and Attachment C). The results are
summarized as follows:

The following compounds exceeding standards were detected in MW-5i;

1, 1-Dichloroethene €32 ug/L)
1, 1-Dichlorocthane (21 ug/L)
Chloroform (2yug/L.

Carbon Tetrachloride (2 ug/l.)
1,2-Dichlorobenzene (1 pg/lL)

The following compounds exceeding standards were detected in MW-6i:

1, I-Dichloroethene (18 pg/L)
Chloroform (1 pg/L.)

1,2 Dichloroethane (3 ug/L)
Tetrachoroethene (1 pg/l)

1,2 Dichlorobenzene (6 pg/l)
1,4 Dichlorobenzene El7,ug/L)

The tollowing compounds exceeding standards were detected in MW-7:

* o o o & »

I,1-Dichloroethane (4 pg/L)

1,2 Dichlorobenzene (1 pg/l.)
1,3-Dichlorobenzene (2 pg/L)
1,4-Dichlorobenzene §7 pg/l)
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4 Additional Ground Water Assessment Activities
4.1  Shallow Monitoring Well Installation

From January 13 through 15, 1992, an Aquaterra environmental technician and
drillers from Carolina Drilling of Wilmington, North Carolina installed three shallow
ground water monitoring wells MW-8 MW-9, and MW-10 (see Figure 2 for well
locations). MW-8, MW-9, and MW-10 were installed by using a hollow stem auger
rig to advance an approximately 8-inch boring to approximately 25 feet, and MW-8
to approximately 28.5 feet below grade. During the boring, split spoon samples and
cuttings were collected and scanned for emissions of volatilized organic compounds
(VOCGs) using an organic vapor analyzer (OVA) (see Attachment D for boring logs).
The split spoon samples, collected at 5-foot intervals, and the drill cuttings were
logged in the field according to the Unified Soil Classification System (ASTM D-
2488).

When the well borings were terminated, a ground water monitoring well was
constructed by installing a 2-inch diameter PVC casing and screen inside each boring.
The annular space around the screened interval was backfilled with filter sand to
approximately 1 to 2 feet above the top of the screen, and an approximately 2-foot
thick hydrated bentonite seal was constructed above the filter pack. The remaining
annular space was grouted to the surface using Portland #1 cement. A flush-grade
well cover, watertight well cap and lock were installed at the wellhead (see
Attachment D for well construction information). After completing well installation,
the shallow ground water was allowed to equilibrate.

4.2 Deep Monitoring Well Installation

Monitoring well MW-6d was installed in a similar manner as described above.
However, a 9-inch diameter boring was advanced to approximately 48 teet below
grade, and an approximately 6-inch diameter outer PVC casing was grouted in-place.
Then, after the grout had hardened, a 4-inch diameter boring was advanced inside

the outer casing through the grout and into the soil to a total depth of approximately

76 feet below grade (see Attachment D for boring log). The monitoring well was
then constructed by installing a 2-inch diameter PVC casing and screen inside each
boring. The annular space around the screened interval was backfilled with filter
sand to approximately 1 to 2 feet above the top of the screen, and an approximately
2-foot thick hydrated bentonite seal was constructed above the filter pack. The
remaining annular space was grouted to the surface using Portland #1 cement. A
flush-grade well cover, watertight well cap and lock were installed at the wellhead
(see Attachment D for well construction information). After completing well
installation, the ground water was allowed to equilibrate.

AQUATERRA
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4.3  Surveying and Ground Water Flow Direction

The monitoring wells were surveyed by Aquaterra personnel for vertical and
horizontal control relative to the existing wells at the site. Aquaterra collected two
rounds of depth to water measurements on February 13 and March 9, 1992, for all
monitoring wells in the former Safety Kleen UST area. These data and the depth to
water measurements in each well have been used to calculate the static water level
elevation at each well location (see Table 1 and 2). From these elevations, two
ground water contour maps have been constructed for the shallow ground water in
the vicinity of the UST system (see Figures 3 and 4). On February 13, 1992 (see
Figure 3), the shallow ground water was migrating in a northeasterly direction in the
former Safety Kleen UST area at an approximate gradient of 0.022 ft/ft. On March
9, 1992, the shallow ground water was migrating in a northeasterly direction in the
former Safety Kleen UST area at a similar gradient. A later round of static levels on
March 16 and 17, 1992, resulted in an anomalous reading for MW-6s, indicating a
zone of depression. Until further testing is completed to substantiate those levels,
the information has not been tabularized for purposes of this report.

4.4 Hydraulic Conductivity Testing

Aquaterra conducted a rising head hydraulic conductivity test on the newly installed
monitoring wells MW-6d, MW-8, MW-9, and MW-10 to determine the approximate
hydraulic conductivity of the aquifer in the immediate vicinity of the wells (see
Attachment E for field data and calculations). The test consists of bailing a
measured volume of water from the well and then measuring the rate of ground
water recovery. Using the methods discussed in Field Permeability Test Methods with
Applications (o Solution Mining, published by the U.S. Bureau of Mines (PB-272 452,
August 1977), the following are the hydraulic conductivity of the soils across the
screened interval at the four well locations:

Well Number Hydraulic Conductivity (cm/sec)
MW-6d A
MW-8 3.90X 1074
MW-9 3.59X 1074
MW-10 939X 1074
*E Test not completed due to rapid recovery

The hydraulic gradient across the newly installed wells is approximately 0.022 foot
per foot, and the shallow ground water seepage velocity in the vicinity of the facility is
ranging from approximately 9 to 30 feet per year. This value should be recognized as
an average value for the study area. For consistency in using past data, an effective
porosity of .20 was used in calculating seepage velocity. Actual seepage velocities in
the hydrogeologic unit are likely to vary due to heterogeneities in the aquifer.

Page 5 of 9



Burlington Industries, Inc.
April 2, 1992
R274-92C

4.5 Ground Water Sampling and Analysis
4.5.1 Ground Water Sampling

On January 16, 1992, an Aquaterra environmental technician conducted ground
water sampling on monitoring wells MW-6d, MW-8, MW-9, and MW-10. A
laboratory decontaminated Teflon bailer was then used to remove approximately
five well volumes (to develop and remove fine silts) from each well. On February 13,
1992, an Aquaterra environmental technician conducted confirmatory ground water
sampling of monitoring wells MW-6d and MW-9. Prior to conducting the sampling,
the technician measured the depth to water at each monitoring well (see Table 1). A
second set of water levels was collected on March 9, 1992 (see Table 2). To sample
the wells, the Teflon bailer was used to gently decant the ground water into
laboratory provided glassware. The samples were labeled with their respective well
number, date, time, analysis to be conducted, and sampler’s name. Each sample was
placed in an ice-filled cooler, chilled to approximately 4°C, and transported to the
analytical laboratory using EPA approved chain-of-custody procedures to ensure
sample integrity. At the laboratory, monitoring well samples MW-6d, MW-8, MW-9,
and MW-10 were analyzed for VOCs according to EPA Method 601 (see Table 4
and Attachment F for sample result documentation).

4.5.2  Ground Water Sample Analysis

The analytical results from the January sampling event indicated no purgeable
halocarbons compounds above the laboratory detection limit for MW-8 and MW-10)
(see Table 4 and Attachment C). Only monitoring wells MW-6d and MW-9 were
sampled during the February sampling event. The following compounds exceeding
North Carolina ground water standards were found in the following during the two
sampling events:

The following compounds were detected in MW-6d:

1,1-Dichloroethane (4.5 to 7 pg/L.)
Chloroform (1.42)

Carbon tetrachloride (9.9 to 13 ug/L)
1,4-Dichlorobenzene 2 pg/L

1, 1-Dichloroethene %4.7 and 7 pg/L).

* & & o6 o

The following compounds were detected in MW-9:
1,2

1,3 Dichlorobenzene (2 ug/L

1,3 Dichlorobenzene (15 pug/L)
I,1-Dichloroethane (2.64 and 4 ug/l.).

cis-Dichloroethene (2 pug/L)
Tetrachloroethene (2.36 and 3 ug/L)

Dichlorobenzene §1 ;Lg/Lg

s 9 ¢ & o o
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5 DEM File Search /Private Wells/Boring Logs

On October 30, 1991, an Aquaterra environmental technician conducted a file search
at the regional Department of Environmental Management (DEM) in Fayetteville,
North Carolina. The files were searched for any records regarding installations of
drinking water wells or boring logs in the general vicinity of the Burlington plant.
The technician found record of one drinking water well installed at the Highway
Equipment Yard in 1972 approximately 2,000 feet from the nearest monitoring welil
(see Figure 5). A subsurface boring log was also available for the above well (see
Attachment G). A drive-by investigation was performed by the technician to inspect
whether any additional drinking water wells were present around the site. The
technician visually noted that seven drinking water wells were within a 0.5 mile radius
of the site, including the drinking water well located in the DEM files.

Aquaterra also searched for any drinking water wells within a 1,500-foot radius of the
former Safety Kleen UST area. No drinking water wells were found within this area.
However, two Burlington owned commercial wells produce approximately 150 to 300
gallons of water per minute within the 1,500-foot radius.

6 Confining Layers

A review of the boring log for the Highway Equipment Yard well was not successful
in depicting a clearly recognized regional contining layer (see Attachment G). The
log describes multiple alternating lenses of sand and clay, variable in thickness, color,
and heterogeneity. The more common lithology recorded for the upper 50 feet (the
interval of interest to this study) is red clay with sand streaks. Although a distinct
confining bed is not apparent, the alternating character of sand and clay suggest that
at least locally, downward migration of ground water would be restricted to some
degree by the presence of those clay units, one of which is apparently greater than 10
feet thick. From the Aquaterra log for MW-6d, drilled to 76 feet, a similar sequence
of silty to sandy clay is described. One unit at 44 feet to 48 teet in depth is described

‘as a brick red clay which is much more dense than associated units. This unit, if

persistent throughout the area of investigation, would likely exhibit some retardation
of downward vertical ground water flow.

7 Conclusions

Aquaterra has installed three additional shallow ground water monitoring well, and
one vertical assessment monitoring well at the site. The newly installed wells were
sampled for VOCs. Based on the field assessment activities, the laboratory analytical
results, and our experiences at similar sites, we conclude the following:

. Based upon the shallow ground water flow map for 2-13-92 and 3-9-92,
the shallow ground water flow is to the northeast, consistent with
findings of previous phases of investigation, Ground water flow
velocity is estimated to range from 9 to 30 feet per year.

Page 70f 9
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An anomalous set of static water levels on 3-16-92 and 3-17-92 for
MW.-6s may suggest an hydraulic influence from the commercial
pumping wells on-site. This observation will require confirmation by
additional testing at some future date.

Ground water quality results for MW-5i, MW-6i, and MW-7
(confirmatory 10-31-91 results) reported VOCs in all three wells. For
MW-5i, the compounds which exceed North Carolina ground water
quality standards (Title 15, Subchapter 2L Section .0202) are:

1,1-Dichloroethene (32 ug/L)
1,1-Dichloroethane (2 ug/l)
Chloroform (2 ug/L)

Carbon tetrachloride (2 pg/L)
1,2-Dichlorobenzene (1 pg/L)

For MW-6i, the compounds which exceed ground water quality
standards are:

1,1-Dichloroethene (18 ug/L)
Chloroform (1 ug/L)
1,2-Dichloroethane (3 pug/L)
Tetrachloroethene (1 pg/L)
1,2-Dichlorobenzene (6 ug/L)
1,4-Dichlorobenzene E] 7 ug/L)

For MW-7, the compounds which exceed ground water quality
standards are:

1,1-Dichloroethane (4 ug/L)

1,2-Dichlorobenzene (1 pug/L)
1,3-Dichlorobenzene (2 pg/L)
1,4-Dichlorobenzene (7 pg/L)

" None of the above compounds for any of the well samples are

substantially elevated above standard limits. The majority of the
compounds are either only slightly elevated with respect to standards,
or are listed due to the absence of established standards, in which case
any detectable concentrations are considered in violations of North
Carolina ground water quality standards.

Ground water quality results reported for the three new shallow well
installations (MW-8, MW-9 and MW-10) and the vertical well (MW-
6d) confirm that ground water quality downgradient of both the former
Safety Kleen UST and the retention pond is impacted by low ug/L
concentrations of VOCs. Only monitoring wells MW-6d and MW-9
were sampled during the February sampling event. The following
exceedences of NC ground water standards were found in the
following during the two sampling events:

AQUATERRA “5%,° 57
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The following compound concentrations exceeding standards were
detected in MW-6d:

1,1-Dichloroethene (4.7 and 7 pug/L).
1,1-Dichloroethane 54.5 to 7 ug/L)
Chloroform (1.42)

Carbon tetrachloride (9.9 to 13 ug/L)
1,4-Dichlorobenzene (2 ug/L)

The following compounds concentrations exceeding standards were
detected in MW-9:

1,2 Dichlorobenzene (1 ug/Lg
1,3 Dichlorobenzene (2 pg/L

1,3 Dichlorobenzene (15 ug/L)
1,1-Dichloroethane (2.64 and 4 pg/L).
cis-Dichloroethene (2 ug/L)
Tetrachloroethene (2.36 and 3 pg/L)

*e o o o o o

None of the above compounds are substantially elevated with respect
to their standards. The majority of compounds are only slightly
evaluated or are listed because of the absence of an established
standard, in which case any detectable quantity is in violation of the
North Carolina ground water quality standards.

The presence of carbon tetrachloride and 1,1,1-trichloroethane in the
MW-6d well sample suggest the possibility of contaminant phase
differentiation within the plume. Both of the above compounds have
higher densities than water and tend to sink with response to gravity
upon release into ground water. The general absence of these
compounds in the shallow monitoring well samples and their presence
in the deep well (MW-6d) sample is compatible with a dissolved dense
phase component of the plume at depth. This correlation does not,

" however, exclude the possibility for mixed sources contributing to

plume chemistry.

Ground water quality for MW-8 and MW-10 (BQL for all tested VOC
constituents) coupled with the low total VOCs found in well MW-98§1
ug/L total VOCGs) sufficiently describe the shallow extent of VOC
contamination. Also, the low-levels of total VOCs in well MW-6d 632
ng/L) are considered sufficient to describe the vertical extent of VOC
contamination.

AQUATERRA "4~ 57
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Table 1. February 13, 1992 Static Water Level Elevation Data for Burlington
Industries, Inc., Raeford, North Carolina, .

Well No. TOCE (ft.) DTW (ft.) SWLE (ft.)
MW-4 99.35 6.58 92.77
MW-5s 100.17 9.75 90.42
MW-5i 100.37 23.91 76.46
MWR-6s 99.26 9.39 89.87
MW-6i 99.40 25.51 73.89
MW-6d 99.40 48.25 51.15
MW-7 99.98 13.75 86.23
MW-8 87.52 9.05 78.47
MW-9 96.32 12.98 83.34
MW-10 98.22 11.40 86.82

DTW  Depth to water below top of casing
SWLE Static water level elevation
TOCE Top of casing relative elevation

Aquaterra Job Number C467
R274-92C



Table 2. March 9, 1992 Static Water Level Elevation Data for Burlington
Industries, Inc., Raeford, North Carolina. ‘

Well No. TOCE (ft.) DTW (ft.) SWLE (ft.)
MW-4 99.35 6.20 93.15
MW-5s 100.17 9.20 90.97
MW-5i 100.37 23.25 77.12
MWR-6s 99.26 8.61 90.65
MW-6i 99.40 24.61 74.79
MW-6d 99.40 47.46 51.94
MW-7 99.98 12.53 87.45
MW-8 87.52 8.12 79.40
MW-9 96.32 11.81 84.51
MW-10 98.22 10.23 87.99

DTW  Depth to water below top of casing
SWLE Static water level elevation
TOCE Top of casing relative elevation

Aquaterra Job Number C467
R274-92C



Table 3. Confirmatory Analytical Results for Monitoring Wells MW-5i, MW-6i, and MW-7, Burlington Industries, Inc., Raeford,
North Carolina.

North Carolina
1PA 601 Ground Water  7-12-91 10-31-91 7-12-91 10-31-91 7-12-91 10-31-91
Compounds Standards MW-5i MW-5i MW-6i MW-6i MW-7 MW-7

Purgeable Halocarbons

Chloromethane LQL BQL BQL 2 BQL BQL BQL
Methylene Chloride 5 BQL BQL BQL BQL BQL 3
1,1-Dichloroethene 7 15 32 2 18 BQL BQL
1,1-Dichloroethane [LQL 7 21 2 BQL 5 4
cis-1,2-Dichloroethene LQL BOQL BOL BQL BQL 2 BQL
Chloroform 0.19 5 2 BOQL I BQL BQL
1,2-Dichloroethane 38 BQL BQOL BQL 3 BQL BQL
Carbon Tetrachloride ‘ 0.3 BQL 2 BQL BQL BQL BQL
Bromodichloromethane LLQL 1 BQL BQL BQL BQL BQL
1,1,1-Trichloroethane 200 BOL BQL 1 BQL BQL BQL
Trichloroethene 2.8 BQL BQL BQL BQL BQL BQL
Tetrachloroethene 0.7 BQL BQOL BQOL 1 BQL BQL
Chlorobenzene 300 BQL 2 BQL 13 BQOL 43
1,2-Dichlorobenzene LOL. BOL. 1 BQL 6 BQL 1
1,3-Dichlorobenzene [LQL. BQL BQL BQL BQL BQL 2
1,4-Dichlorobenzene LLQL BQL BOL BQL 17 BQL 7

All units in pg/L
LOL  Not allowed in ground water above laboratory quantitation limit (NCAC T15:02L.0202).
BQL  Below the Laboratory Quantitation Limit

Analytical Laboratory:  Hydrologic, Inc.
Frankfort, Kentucky

Aquaterra Job No. C167
R274-92C



Tabled. Ground Water Analytical Results for Monitoring Wells MW-6d, MW-8, MW-9 and MW-10, Burlington Industries, Inc.,
Raeford, North Carolina.

North Carolina
EPA 601 Ground Water  1-16-92 2-13-92 1-16-92 1-16-92 2-13-92 1-16-92
Compounds Standards MW-6d MW-6d MW-8 MW-9 MW-9 MW-10

Purgeable Halocarbons

1,1-Dichloroethene 7 4.7 7 BQL 0.6 1 BQL
1,1-Dichloroethane L.QL 4.5 7 BQL 2.64 4 BQL
cis-1,2-Dichloroethene [.QL BQL BOL BQL BQL 2 BQL
Chloroform 0.19 142 BQL BQL BQL BQL BQL
Carbon Tetrachloride 0.3 9.9 13 BQL BQL BQL BQL
1,1, {-Trichloroethane 200 1.4 2 BQL BQL BOL BQL '
Trichloroethene 2.8 BQL BQL BQL 1.1 2 BQL
Tetrachloroethene 0.7 BOL 1 BQL 2.36 3 BQL
Chlorobenzene 300 BQIL. BQL BQL 22.1 51 BQL
1,2-Dichlorobenzene [.QL. BQL BQL BQL BQL 1 BOL
1,3-Dichlorobenzene 1.0OL. BOI. BOI. BQL 0.74 2 BOL
1,4-Dichlorobenzene LOI. BOL. 2 BQL 6.15 15 BQL

All units in pg/L
LOL  Not allowed in ground water above laboratory quantitation limit (NCAC T15:02L.0202).
BOL  Below the Laboratory Quantitation Limit

Analytical Laboratory:  Hydrologic, Inc.
Frankfort, Kentucky
Aquaterra Job No. C167
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State of North Carolina
Department of Environment, Health, and Natural Resources
Fayetteville Regional Office
James G. Martin, Govemor William W. Cobey, Jr., Secretary
DIYISION OF ENVIRONMENTAL MANAGEMENT
September 27, 1991
Mr. Mike Garlick
Burlington Menswear
Executives Offices
P.O. Box 788 —— e .
Clarksville, VA 23927 S S
SUBJECT: Groundwater Assessment “"ﬁgf &7 Ao

Burlington Industries
Raeford, Hoke County
Incident No. 5531

Dear Mr. Garlick:

The Fayetteville Regional Office has reviewed the assessment report by
Aquaterra, Inc. 2t <he Burlington Industries Raeford facility. Your
consultant has not determined +he vertical and horizontal extent of

b =

groundwater contamination nor the aguifer characteris

The Division reguests a plan of action and proposed time schedule be
submitted no later than 15 days of the receipt of this letter. The Division
requires that a completed comprehensive site assessment be submitted no later
than forty-five (45) days after the receipt of this letter unless another
deadline is approved by the Fayetteville Regional Office.

Under the authority of G.S. 143-215.6A, failure to comply with this

deadline could result in an enforcement action, with civil penalties not to
exceed $10,000 per day for each day of continued noncompliance.

Wachowvia Buliding, Suite 714 ® Fayettevilie, North Carolina 28301-5043 e Telephone 919-486-1541 e FAX 919-486-0707

An Equal Opportunity Affirmative Action Employer



Mr. Mike Garlick
Page 2
September 27, 1991

If you have any questions, please contact Mr. Stephen Barnhardt, L.G., or
Mr. Jim Bales, L.G., at (919) 486-1541.

Sincerely, . W .~

- y [ s
[ ' } 7
9“, "J 1aﬁd, P.E.
. é/ eglonal Supervisor

MJIN/SAB/rhg

cc: hAgquaterra, Inc.
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Beriington Menswear

T, S Vi

e e

October 14, 1991 Executives Offices

P.O. Box 788
Clarksvilie, Va. 23927
(804) 374-8111

State of North Carolina

DEHNR

Fayettevillie Regional Office
Wachovia Building, Suite 714
Fayetteville, Norih Carolina "28301-5043

ATTN:

M.J. Noland

.RE: Groundwater Assessment

Burlington Industries
Raeford, Hoke County

Incident No. 5531

Dear Mr. Noland:

In response to your September 27, 1991 letter and several subseguent phone
conversations with Mr. Stephen Barnhardt of the DEENR, following please find
a plan of action for additional assessment with a time schedule for
completion of the referenced tasks.

Phase I — Confirmaticn Sampling and Literature Search:

A.

Re-sample monitor wells MW-5, MW-By; and MW-7 to verify the initial
sampling results. (These are the newly installed wells.) The wells
will be bailed several times and sampled for volatile orgamic
compounds according to EPA Method B01.

Perform a geology literature search to review existing data on soil
borings from the immediate area. Also, provide information on
nearby drinking water supply wells.

Ground water flow measurements will be takenm to verify previous
data.

A division of Burlington Industries
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Groundwater Assessment
Burlington Industries
Liaeford, Hoke County
lncident No. 5531
‘Page 2

Phase II - Install a Down—gradient Well and Perform_a_Soil Boring.

If the impact to ground water is confirmed, Burlington will proceed to
Phase IT.

A. install a down—gradient shallow monitoring well to aid in determining
the horizontal extent of the ground water contamination. The well
will be located down—gradient from MW-7 approximately 25 from the
property line and sampled for volatile organic compounds according
to EPA Method 601.

B. If the geology literature search in Phase I is inadeguate to
determine a confining layer, then a soil boring will be made
up~gradient to the contamination area. Split spoon samples will be
taken during the boring to determine the presence and location of a
confining layer.

The schedule for Phase I and Phase II work is as follows:

Phese I - Completion Date -~ 11/4/91
Phase II - Completion Date - 12/4/91
Report Completion and Submittal - 12/23/91

Burlington requests approval of the described plan of action and time
schedule. Also, it is requested that the former Varsol UST area be
considered closed since there were no ground water contaminates above the NC
Class GA Ground Water Standards (7/12/91 sample on MW-3 submitted on 9/9/91).

If you have questions or comments concerning this information, please call me
at 804-374-8111, extension 3514.

Sincerely,

NI LY ﬂ‘“‘v&u/vfﬁ

G. Mike Garlick
Division Environmental Engineer

GMG/dr

cc: T. Fripp - BMEO
M. Cowley — BMEO
A. Allen - BMD
L. Nowell — Raeford .

David Duncklee, Aquaterra, Inc., P.O. Box 50328, Raleigh, NC 27650

Stephen Barnhardt, DEHNR, Fayetteville Reg. Office, Fayetteville, NC
28301-5043



Attachment G o

* . : . . I . ‘ X . )



{8

FAY (218) 677-8427

'November 18, 1991

Steve Burrows

Aquaterra, Inc.

4209~-B Stuart Andrew Blvd.
Charlotte, NC 28217

Reference IEA Report No.: 794231
Project I.D.: C467

Dear Mr. Burrows,

Transmitted herewith are the results of analyses on three samples submitted
to our laboratory.

Please see the enclosed reports for your results.
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Very truly Yours , .‘ .:.i‘_: !A‘.h_.- e arzarbeet 08 -\:; T -
IEA, Inc.
- Aé‘ .
f\.-w/\("«v,x_ ’ " i ‘(c '\M
/ " —
\_Linda F. Mitchell
Director, Technidal /Support Services
State Certification:
Alabama - #40210 Tennessee - #002%96 South Carolina ~ #9%9021
Georgia - #816 Virginia - #00179 North Carolina ~ #37720
New Jersey - #67719 #84
FAX
Monroe, Miramar, Schaumburg, N. Billerica, Whippany, Essex Junction,
Connecticut Florida Hiinois Massachusetts New Jersey Vermont
203-261-4458 305-989-0928 708-705-0740 617-272-5212 201-426-8181 802-876-5138




PURGERBLE HALOCARBONS
EPA 601 COMPOUND LIST

IEA Sample Number: 794~231-1

Client Name:

Client Project ID: Cc467
Sample Identification: Mw 5i

;Matrix:

Number

O WOV D WD

1

16
17
i8
19
20
21
22
23
24
25
26
27
28
29

Comments:

Water

Compound

Chloromethane
Bromomethane

Vinyl Chloride
Dichlorodifluoromethane
Chloroethane

Methylene chloride
Trichlorofluoromethane
1,1-Dichloroethene
1l,1-Dichloroethane
trans-1,2-Dichlorocethene
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon tetrachloride
Bromodichloromethane
1,2-Dichloropropane
cis—1,3-Dichlor0propene
Trichloroethene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane

~ Dibromochloromethane

2—Chloroethylvinyl ether
Bromoform
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Chlorobenzene
1,3-Dichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene

Sample specific quantitation limit
the quantitation limit by the dilu
BQL .= Below Quantitation Limit

FORM 601

REV. 100391 FAX

Aquaterra, Inc.

Date Received:
Date Sampled:
Date Analyzed:
Analysis By:
Dilution Factor:

Quantitation
Limit
(ug/L)

PHBHBRHBEHBERBRERPR PR BB R e e e e b e
. L] - L] . . . . > » [ 2 L) L] . L] * ) L] . L] L] . .
OCO0O0OO0O0O0O0O0DODODONODOODODOOOOOOOOOOL 6006

11/01/91
10/31/91
11/11/91
Averill
1

Results

Concentration -

(ug/L)

BOL
BQL
BOL
BOQL
BQL
BQL
BOL

BQL

BOQL
BOL

BQL
BQL
BOL
BOL
BOQL
BOL
BOL
BOL
BOL
BOL
BOL

BOL

BQL

8 may be calculated by multiplying
tion factor.

32
21
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IEA Sample Number: 794-231-2
Client Name: Agquaterra, Inc.
Client Project ID: C467
Sample Identification: MW 6i
Matrix: Water
Number Compound

1 Chloromethane

2 Bromomethane

3 Vinyl Chloride

4 Dichlorodifluoromethane

5 Chloroethane

6 .Methylene chloride

7 Trichlorofluoromethane

8 - 1,1-Dichloroethene

9 1,1-Dichloroethane

0 trans-1,2-Dichloroethene

1 Chloroform

2 1,2-Dichloroethane

3 1,1,1-Trichlorcethane

4 Carbon tetrachloride

Comments:

Sample specific quantitatio
the quantitation limit by ¢t

PURGEABLE HALOCARBONS
EPA 601 COMPOUND LIST

Bromodichloromethane
1,2-Dichloropropane
cis-l,3-Dichloropropene
Trichloroethene
trans-l,3—Dichlor0propene
1,1,2-Trichloroethane
Dibromochloromethane

~2—Chloroethylvinyl ether

Bromoform
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Chlorobenzene
1,3-Dichlorocbenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene

BQL* = Below Quantitation Limit

FORM 601

REV. 100391 Fax

n limits may be calculated by
he dilution factor.

Date Received: 1i1/01/91
Date Sampled: 10/31/91
Date Analyzed: 11/10/91
Analysis By: Lewis
Dilution Factor: 1
Quantitation Results
Limit Concentration
(ug/L) (ug/L)
1.0 BOL
1.0 BOL,
1.0 BQL
1.0 BOL
1.0 BOL
1.0 BQL
1.0 BQIL,
1.0 18
1.0 BOL
1.0 BOL
1.0 1
1.0 3
1.0 BQL,
1.0 BQL
1.0 BOT,
3.0 BQL
1.0 BQL
1.0 BQL
1.0 BQL
1.0 BQL,
1.0 BOL
1.0 BQL
1.0 BQL
1.0 1
1.0 BOL
1.0 13
1.0 BQL
1.0 6
1.0 17
multiplying




PURGEABLE HALOCARBONS
EPA 601 COMPOUND LIST

IEA Sample Number: 794-231-3
Client Name: Aquaterra,
Client Project ID: C467
Sample Identification: MW 7
Matrixs: Water
Number Compound
1 Chloromethane
2 . Bromomethane
3 Vinyl Chloride
4 Dichlorodifluoromethane
5 Chloroethane
6 Methylene chloride
7 Trichlorofluoromethane
8 1,1-Dichloroethene
] 1,l1-Dichloroethane
10 trans-1,2-Dichloroethene
11 Chloroform
12 1,2-Dichloroethane
13 1,1,1~-Trichloroethane
14 Carbon tetrachloride
15 Bromodichloromethane
16 1,2-Dichloropropane
17 cis-1,3~Dichloropropene
18 Trichloroethene
19 trans-1, 3-Dichloropropene
20 1,1,2-Trichlorcethane
21 Dibromochloromethane
22 - 2=Chloroethylvinyl ether
23 Bromoform
24 Tetrachloroethene
25 1,1,2,2~Tetrachloroethane
26 Chlorobenzene
27 "1,3-Dichlorobenzene
28 l,2-Dichlorobenzene
29 1,4~-Dichlorobenzene
Comments:

Date Received:
Date Sampled:
Date Analyzed:
Analysis Bys:
Dilution Factor:

Quantitation
Limit
(ug/L)

PR HBHHERPRBREREBHEBHEHHBHEHEBHERBREBERRRB (B
. [ ] L ] L] L] L 2 L ] L » . ] . .
OC000000CO0O00CO0000O0O0O000DODOOO0O0 OO

.

® & o o & ¢ ¢ ¢ o ¢ 2 e e

.

11/01/91
10/31/91
11/10/91
Lewis

1

Results

Concentration .

(ug/L)

BQL
BQL
BQL
BOL
BOL

BQL
BOL

BOL
BOL
BOL
BOL
BQL
BOL
BQL
BOL
BQL
BOL
BOL
BOL
BOL
BOL
BQL
BOL

43

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.
BQL = Below Quantitation Limit

FORM 601

REV. 100391 FaAX

NHEND



PURGEABLE HAT,OCARBONS
EPA 601 COMPOUND LIST

' l : IER Sample Number: 794-231 Date Received: N/A
Client Name: Aquaterra, Inc. Date Sampled: N/A
Client Project ID: C467 Date Analyzed: 11/10/91

I Sample Identification: QC Blank Analysis By: Lewis
Matrix: Water . Dilution Factor: 1

Quantitation Results

Limit Concentration -
Number Compound (ug/L) " (ug/L)
1 Chloromethane 1.0 BQL
2 Bromomethane 1.0 BOL
3 Vinyl Chloride 1.0 BQL
4 Dichlorodifluoromethane 1.0 BOL
, 5 Chloroethane 1.0 BOQL
6 Methylene chloride 1.0 BQL
l 7 Trichlorofluoromethane 1.0 BQL
8 1,1-Dichloroethene 1.0 BOQL
o 1,1-Dichloroethane 1.0 BQL
I 10 trans-1,2-Dichloroethene 1.0 BQL
11 Chloroform 1.0 BOL
12 1,2~Dichloroethane 1.0 BQL
13 1,1,1-Trichlorcethane 1.0 BQL
I 14 Carbon tetrachloride 1.0 BQL
15 Bromodichloromethane 1.0 BOL
le 1,2=Dichloropropane 1.0 BQL
I 17 cis=-1,3-Dichloropropene 1.0 BQL
18 Trichloroethene 1.0 BQL
19 +rans-1, 3-Dichloropropene 1.0 BOL
l 20 1,1,2-Trichloroethane 1.0 BQL
- 21 Dibromochloromethane 1.0 BQL
22 - 2=Chloroethylvinyl ether 1.0 BOL
23 Bromoform - 1.0 BQL
I 24 Tetrachloroethene 1.0 BOL
25 1,1,2,2-Tetrachloroethane 1.0 BQOL
26 Chlorobenzene 1.0 BQL
l 27 1,3-Dichlorobenzene 1.0 BOL
28 1,2-Dichlorobenzene 1.0 BQL
29 1,4=-Dichlorobenzene 1.0 BOL
l Commentss
Sample specific gquantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.
I BQL = Below Quantitation Limit
N/A = Not Applicable
Corresponding Sample: 794-231-2 and 794-231-3
l FORM 601 REV. 100391 FAX



PURGEEBLE HALOCRRBONS
EPA 601 COMPOUND LIST

IEA Sample Number: 794-231 Date Received: N/A
Client Name: Aquaterra, Inc. 'Date Sampled: N/A
Client Project ID: CL67 Date Analyzed: 11/11/91
Sample Identification: QC Blank Analysis By: Averill
Matrix: Water . '~ pilution Factor: 1

Quantitation Results

. Limit Canentration
Number Compound (ug/L) (ug/L)
1 Chloromethane 1.0 BQL
2 Bromomethane 1.0 BQL
3 Vinyl Chloride 1.0 BQL
4 Dichlorodifluoromethane 1.0 BOL
5 Chloroethane 1.0 BQL
6 Methylene chloride 1.0 BOL
7 Trichlorofluoromethane 1.0 BQL
8 1,1-Dichloroethene 1.0 BQL
9 1,1-Dichlorocethane 1.0 - BQL
10 trans-1,2-Dichloroethene 1.0 BQL
11 Chloroform 1.0 BOL
12 1,2-Dichloroethane 1.0 BOL

1.0 BQL

14 Carbon tetrachloride 1.0 BQL
15 Bromodichloromethane 1.0 BQL
16 1,2-Dichloropropane 1.0 BQL
"o17 ¢ig-1,3-Dichloropropene 1.0 BOL
18 Trichlorocethene 1.0 BOL
19 trans-1,3-Dichloropropene 1.0 BOL
20 1,1,2~-Trichloroethane 1.0 BOL
21 Dibromochloromethane 1.0 BOL
22 - 2-Chloroethylvinyl ether 1.0 BQL
23 Bromoform 1.0 BQL
24 Tetrachloroethene 1.0 BOL
25 1,1,2,2~-Tetrachloroethane 1.0 BQL
26 Chlorcbhenzene 1.0 BOL
27 1,3-Dichlorobenzene 1.0 BOL
28 1,2-Dichlorobenzene 1.0 BOL
29 1,4-Dichlorobenzene 1.0 BOQL

Commentss

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.

BQL = Below Quantitation Limit

N/A = Not Applicable

Corresponding Sample: 794-231-1

FORM 601 REV. 100391 FAX

I 4 13 1,1,1-Trichloroethane
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. T ienT L AL MANAGEMENT ~ GROUNDWATER SECTION

T - HALSIGHN.C. 27611, PHONS (919)735~3221

WELL CONSTRUCTION RECORD

DRILLING CONTRACTOR Carolina Drilling

MW-8

w
3

LLSR REGISTRATION NUMBER 728

SVELOPNENT

FOFR OFFICE USE ONLY

Quad. Ne. Serial No. ___
Lat. Long. be

Minor Sasin

Basin Code

Header Znt GW-1i Enti_______

S S

STATE WELL CONSTRUCTION
PERMIT NUMBER: 46-0064-WM-0060

[

(O]

iy

-d
=
i
1

Iz
-

OCATION: (Show sketch of the Inzztion below)

Nearest Town: Raeford, North Carolina County: Hoke
401 Bypass & State Highway 210
- y?_ — - cl Y Depth DRI_LING LOG
{Road, Community, or Subdivision and Lot Neg.) - —_—
. . From To Formatior. Description
. DWNER Burlington Industries, Inc.
ADDRESS Post Office Box 788
. . _(Strest or Route No.)
Clarksville, 23927
City or Town Siate ' Zis Code See Attached
 paTEDRILLES _1-14-92 uss oF wzi Monitoring

If additional space iz hesdad use back

4 707AL DEPTH_28.5'  GUTTINGS COLLECTED Hives (o
5. DOES WELL REPLACE EXISTING WELL? L Yes BJ No
. STATIC WATER LEvEL: _8.92 FT. T zbove TOP OF CASING.
0.0 ¥ below
TOP OF CASING !S . FT. ASOVE LAND SURFACE.
TOYIELD (gomk _N/B METHOD OF TEST
8. WATER ZONZS (deotny: __N/A
9. CHLORINATION:  Type _ N/A Amount
2. CABING
. ) Wzll Thickness
Depth Diamsisr or Weighi/Fi. Maierial
from _ 0.0 ¥5__10.0rf_2" Sch.40 bvVC
From TC =t
From To Ft
11. 3ROUT )
Depth Material Method
From _ 0.0 707.0 r._Portland#l Pour
Zrom To Ft.
2. SCREEN:
Deptn Diameter Siot Size  Material

- ..

From _10.0 7o_20,.0F1_2 .in0. 010 PVC

LOCATION SKETCH
{Show direction and distance irom 21 lzast two Siate Roads,
or other map rsierence pointg)

See Attached

From To. Ft. in. in.
‘Z—‘rom To Ft. in in
13. GRAVEL PACK:
Deptn Size - Material
From_8 _() 7028.5 rFi.Torpedo Sand
From To Fi1. -
14. REMARKS: ___Bentonite seal from: 7.0' to 8.0°

1 DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C. WELL CONSTRUCTION

1-21-92

STANDARDS, AND THAT A COPY OF THIS RECOR%R%C&ED TO;?; WELL OWNER.
df 3 ¥4 ' ’

SIGNATURE OF CONTRACTOR OR AGENT
Submit original to Division of Environimental Management and copy to well owner.

GW-1 Revised 6/88

DATE
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DIR-TEE S A Y o Y - [ .83

/ELL CONSTRUCTION RECORD

DRILLING CONTRACTOR Carclina Drilling

MwW-64d

)
5
.
F
I
a

REGISTRATION NUMBER

728

FOR OFFICE USE ONLY
Quad. Nc. 8=rial No.
Lat. Long. Pz,
Minor Easin _
Basin Code
Header Em: GW-1 Znu____ ;

STATE WELL CONSTRUCTION
PERMIT NUMBER: 46-0064~-WM-0060

L
(5

O

-t
&

. WELL LOCATION: (Show skeich of the location below)

Neares: Town: Raeford, North Caroclina County: Hoke
401 Bypass & State Highway 210
- — Depth DRILLING LOG
{Roac, Community, or Subdivision and Lot No.) _ - —_———
. . From To Formation Description
DOWNER Burlington Industries, Inc. ‘
aooazss _ Post Office Box 788
. . iSireet or Fouls No.)
Clarksville, - 23927 -
City or Town Siate Zic Code See _Attached

st pRILLED 1=13&14-92 s or ws, Monitoring

i{ additional space is neaded use back oi form,

l:. TOTAL DEPTH __76.0"  CUTTINGS COLLECTED Bves [ Ino
5. DOZS WELL REPLACE SXISTING WELL? [ Yes &I No
go- STATIC WaTER LEvEL: 47.4  £1 O above TOP 0F casig,
I 7or oF casina s 0.0 &7 Agol\)/%lofmo SURFACE.
7. YIZLG (gomY __N/A  METHOD OF TZST
Ia %#7ER ZONZS (deotny: _ N/A
o. CHLORINATION:  Tyoe _ N/A Amount
'C. CASING:
Depth Diameter Vi?“vfé!?rﬁr}?“ Material
uter srom __ 0.0 70 47.5 7. 6" Sch.40 _ PVC
inner from 0.0 70_70,07 2" Sch.40 PVC
From To =t
I.a. 3R0UT: ’ il -
Denth Material Method
from __0.0_ To_65.0F. Portland #1 Pour
|1 From To Fl.
2. SCREEN:
Depth Diameter  Slot Size  Material
lv From__ 0.0 To__75.0r1._2 :in0. 010w PVC
. From To. Ft. in in.
_ From To Ft: in n
lxa. GRAVEL PACK:
Depth Size - Material
From_67 0 _To76.0 FiLTorpedo Sand
From To Ft. .

. REMARKS: Bentonite seal from:

LOCATION SKETCH
{Show direction anc distance irom zi leas: two Staie Roads,
or other map reference poinis)

See Attached

65.0' to 67.0°'

| DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH"15 NCAC 2C, WELL CONSTRUCTION

E WELL OWNER.
o 1-21-92

STANDARDS, AND THAT A COPY OF THIS RECPROVID-— T
7 s

SIGNATURE OF CONTRACTOR OR AGENT
Submii original to Division of Environmental Management and copy to well owner.

GW-1 Revised 6788

DATE



RAREEER O e r T Tw 0 em8 AND CORNIEIT

: C‘??!ii USZ DNLY

PIVISION OF ENVIRONMENTAL MANAGzW_NT ~ GROUNDWAT

) P.C. BOX 27687 —~ RALEIGH,N.C. 2751 %, PHONE {919)735-272 -.omz Serial Ne. ____
l “ * o Long. Po
e : i Lasir
WELL CONSTRUCTION RECORD | Basir. Coae
l | Header Em GW-1 Ent.____

L MW-10
DRILLING CONTRACTOR Carolina Drillincg

STATE WELL CONSTRUCTION
PERMIT NUMBER: 46-0064-WM~-0060

DRILLER REGISTRATION NUMBER __ 728

. WELL LOCATION: (Show skeitch of the location below)
l Nearest Town: Raeford, North Carolina ‘ County: Hoke
401 Bypass & State Highway 210
‘ ‘ o Depth DRILLING LOG
{Road, Community, or Subdivision and Lot Nz.) . -~ - —_—
) . From To Formation Description
‘ COownER _ Burlington Industries, Inc. ,
- anoRsss _ Post Office Box 788
. . LSireet or Routs No.)
I Clarksville, VA 23927 ‘
Chy of Town State Zip Coae See Attached
3. DATEDRILLED _1-14-92 sz oF wz Monitoring
l. TOTAL DEPTH _25.0  CUTTINGS COLLZCTED Kves L no
5. DDES WELL REPLACE SXISTING WSLL? :‘ Yes @ No
£ STATIC WATER LEVEL: 11,28  F7. T 2bove TOP OF CASING,
TOF OF CASING IS . FT. ASOVE LAND SURZACE.
T.YIZLD (gpm): _N/A  METHOD OF TES7
I. WATER ZONES (deptn): ___ N/A
o CHLORINATION:  Type __N/A Amoun:
C. CABING A o
'all Thickness I{ additional space is neaedec use back of iorm.
Depth Diamster or Weigni/z1, Material
P = 'gi ‘ 187 LOCATION SKETCH
From __0.0 70 10,0 F:_2 Sch.40 PVC {Snow direction anc distance from ai least two State Roads,
“rom To =3 or other map refarence poinig) -
From e £1
1. GROUT: -
Ceoth _ Material Msthod
From 0.0 7o__ 7.0 7. _Portland Pour
l From Jo Fi See Attached
2. SCREEN:
Deptn Diameter Siot Size  Materia!
I From__10.0 7o_20,0Ft_2 :inQ.010in PVC
From To Ft. in. in.
I From To Fi. in. in
3. GRAVEL PACK:
Depth . Size . Material
' From_8.0 _To_25.0FtTorpedo Sand
From To Ft. '
I14. REMARKS: __Bentonite seal from: 7.0' to 8.0°'

1 DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C, WELL CONSTRUCTION
STANDARDS, AND THAT A COPY OF THIS RECORD Hi& PROVI TO

) B/ or - 1-21-92

SIBNATURE OF CONTRACTOR OR AGENT DATE

GW-1 Revised 6/88 Submit original to Division of Environmental Management and copy to well owner.



& NDR.: o wAROLINA DEPARTMENT Or

. DIVISION OF EN\(!RONM:N‘I‘AL MANAGSMENT - GROUNDW:TS [1-
° P.C. BOX 27667 — RALEIGH.N.C. 27611, PHONE (018)7:,. - 2n~

FOR OFFICE USE ONLY

l _ Qwad Ne. 8erial No.
| Lal Long. Pc
. ; . ' Minor Basin
I WELL CONSTRUCTION RECORD Basin Code
' Header Ent BW-1 Ent.
) MwW-9
DRILLING CONTRACTOR Carolina Drilling ’
STATE WELL CONSTRUCTION ‘
DRILLER REGISTRATION NUMBER 728 PERMIT NUMBER: 46-0064-WM-0060
r WELL LOCATION: (Show sketch of the location below)
 Nearest Town: Raeford, North Carolina County: Hoke
401 Bypa f Highway 210
' ypass & State Hig Y : Depth DRILLING LOG
* (Road, Community, or Subdivision and Lot Nc¢.) —_—
o . From To Formation Description
2. OWNER Burlington Industries, Inc. :
' "xppress __ Post Office Box 788
(Street or Route No.)
Clarksville, VA - 23927
City or Town wate Zip Code See Attached
l& oATE DRILLED _1-15-92 use of weLr Monitoring
4 TOTAL D=PTH _25.0 CUTTINGS COLLECTED Xives [ No
5. DOES WELL REPLACE EXISTING WELL? [ ves Kl No
ls, STATIC WATER LEVEL: _12.83  F7. EDJ ab?ve TOP OF CASING,
elo
ToP OF CASING 1S 0.0 F7 ABOVE LAND SURFACE.
7.¥IELD (gpm) __N/A  METHOD OF TEST
8. WATER ZONES (deptn) ___N/A
o. CHLORINATION:  Type . N/A Amount
1C. CASING: - N Wall\NThIC#r/\ESe e if additional space is needed use back of form.
=33 a
epin lo O larn"eter or eight aleria ‘ LOCATION SKETCH
From _ 0.0 7o - VFt._2 Sch.40 PVC {(Show direction and distance from at least two State Roads,
) From Jo £t or other map reference points) ~
From Jo Ft
In GROUT: i
" Depth ) Material Method
From _ 0.0 ToZ.0 Fri._ Portland Pour )
From To Ft. See Attached
12. SCREEN:
Deptn Diameter  Slot Size  Material

From_ 10,0 To_20,0Ft__2 :in0.010in PVC

From To. Ft. in, in.
‘From To Ft: in. in
13. GRAVEL PACK:
Depth Size Material
From_8 Q0 _ To_25,0Ft.Torpedo Sand R
From To Ft. '
14. REMARKS: ___Bentonite seal from: 7.0' to 8.0'

GW-1 Revised 6/88

| DO HEREBY CERTIFY THAT THIS WELL WAS CON
STANDARDS, AND THAT A COPY OF THIS RECORD

JED IN ACCORDANCE WITH 15 NCAC 2C, WELL CONSTRUCTION

EEN\PROVIRED TO ELL OWNER.
ﬁ, %,0 1-21-92

SIGNATURE OF CONTRACTOR OR AGENT DATE
Submit original to Division of Environmental Management and copy to well owner.
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STANDARD SUB—GRADE 2" MONITORING WELL CONST=UITI.. LT
WELL NUMBER: MW-8 DRILLING METHOD.__Hollow Stem Auger
DATE STARTED.__ 1-14-92 DRILLING FLUIDS:___Nane
DATE FINISHED-____ 1=14-92 ___ STATIC WATER LEVEL: _______ DATE:
GEOLOGIST/ENG__Scott Ball OBSERVED BY:_-George Bridger
REMARKS: Total Depth (TD) Well Boring = 28.5'; TD Wellpoint = 20.2°
Wellpoint Length = 0.20°' i

0.D. OF BOREHOLE: 8"

0.D. OF CASING: _2.375" MANHOLE COVER

WATER TIGHT

piPE STICKUP: __0.0" : : LOCKABLE CAP
j=3 7 3 g
SURFACE ELEVATION: =~ | bgg’{'gECTWBCONCRETE
l GROUT TYPE: Portland %1 ‘ ¥ SURFACE
e
/

2" PVC CASING

GROUT

/ BENTONITE

SCREEN OPENING SIZE: 0.010"
SCREEN SIZE: 2%, Slotted

L ——SANDPACK

o CASING SIZE: _2"

: DEPTH TO BOTTOM -
OF CASING _10.0"

' DEPTH TO TOP OF BENTONITE _7.0'

DEPTH TO TOP OF GRAVEL 8.0"
DEPTH TO TOP OF SCREEN 10.0"
DEPTH TO BOTTOM OF SCREEN _20.0'"
LENGTH OF SCREEN: _10.0"
SCREEN TYPE:___PVC Sch. 40

PROJECT: TITLE: ‘ v
R N
Eurungton industrics. Tncl. M#-8 _Well Schematic G AQUATERRA, INC.
’ ; JOB: DRAWING:  |FIGURE:  |SCALE: Ym A RALEIGH, GREENSBORO, CHARLOTTE
aeford, North Carolina C467 - — =T ‘l!g‘;‘!! NORTH CAROLINA

l CASING TYPE:PVC Sch.40



-

MW-9

WELL NUMBER:

STANDARD SUB—GRADE 2" MONITORING WEL. {ONSTRUCTIOXR SCHEMATIC

DRILLING METHOL:

Hollow Stem Auger

Wellpoint Length

0.2"

DATE STARTED.__ 1=15-92 DRILLING FLUIDS:____None

DATE FINISHED:_ 1=15-92 STATIC WATER LEVEL: DATE:
GEOLOGIST/ENG.__Scott Ball OBSERVED BY:_George Bridger
REMARKS: Total Depth (TD) Well Boring = 25.0':TD Wellpoint = 20.2"%

0.D. OF BOREHOLE: g"
0.D. OF CASING: _2.375"

0.0"

PIPE STICKUP:
SURFACE ELEVATION:
GROUT TYPE: Portland #1

'
\ l

L"\—@ .

CASING TYPE:PVC Sch.40 ttj V' N
CASING SIZE: _2" X iR

VN
DEPTH TO BOTTOM § %
OF CASING _10.0°' § §
DEPTH TO TOP OF BENTONITE _7.0' §

N

DEPTH TO TOP OF GRAVEL 8.0 \
DEPTH TO TOP OF SCREEN 10.0°
DEPTH TO BOTTOM OF SCREEN _20.0"'
LENGTH OF SCREEN: 10.0Q'
SCREEN OPENING SIZE: 0.010"
SCREEN TYPE:___PVC Sch. 40
SCREEN SIZE: 2"; Slotted

PROTECTIVE. CONCRETE
DOME "
; SURFACE
A

SO / BENTONITE

MANHOLE COVER

WATER TIGHT
LOCKABLE CAP

2" PVC CASING

. GROUT

L ———SAND PACK

ROJECT:

Burlington Industries,.lnc
Raeford, North Carolina

TITLE:
MW-9

Well Schematic

JOB:
Cci67

DRAWING: FIGURE: SCALE:

— — lo - 1!

AQUATERRA, INC.
RALEIGH, GREENSBORO, CHARLOTTE
' NORTH CAROLINA
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STANDARD SUB-GRADE 2" MONITORING WELL CONSTRUCTION SCHEMATIC

WELL NUMBER: MW-10 DRILLING METHOD:___Hollow Stem Auger
DATE STARTED: 1-14-92 DRILLING FLUIDS:_, None

DATE FINISHED. __ 1-14-92 STATIC WATER LEVEL: ____ DATE:
GEOLOGIST/ENG___Scott Ball OBSERVED BY- George Bridger

REMARKS: Total Depth (TD) Well Boring = 25.0'; TD Wellpoint = 20,20
Wellpoiht Length = 0.20

0.D. OF BOREHOLE: ___8"

- N} E
0.D. OF CASING: _2.375" MANHOLE COVER

WATER TIGHT

pipE sTICKUP: __0.0" LOCKABLE CAP )
SURFACE ELEVATION: == ggg{gzcms CONCRETE
GROUT TYPE: Portland #1 : ,74&%&5

V4
" QIA
CASING TYPE:PVC Sch.40 t\j /7 N
CASING SIZE: _ 2" % YM
DEPTH TO BOTTOM § ’
OF CASING _10.0' §§
DEPTH TO TOP OF BENTONITE _7.0"' \\\ 2" PVC CASING
DEPTH TO TOP OF GRAVEL 8.0" \
\ GROUT
DEPTH TO TOP OF SCREEN 10.0"
DEPTH TO BOTTOM OF SCREEN _20.0"
LENGTH OF SCREEN: 100"

SCREEN OPENING SIZE: 0.010"
SCREEN TYPE:____PVC Sch. 40
SCREEN SIZE: 2"; Slotted

L ——SAND PACK

| : /SCREEN -2 PVC

PROJECT: TITLE: A :
urlington Industries, Inc MW-10 Well Schematic 4 AQUATERRA’ INC
g : : D! JOB: DRAWING: |FIGURE:  |SCALE: ) RALEIGH, GREENSBORO, CHARLOTTE
aeford, North Carolina C467 —_ - r -t NORTH CAROLINA




e

WELL NUMBER: MW-64d DRILLING METHOD: Hollow Stem Auger
DATE STARTED: __1-13-92 ___ DRILLING FLUIDS:___None |
DATE FINISHED: 1-14-92 STATIC WATER LEVEL: DATE:
GEOLOGIST/ENG_Scott Ball OBSERVED BY:_George Bridger

REMARKS._ _Total Depth (TD) Well .Boring = 76.0'; TD Wellpoint = 75.20';

Wellpoint Length = 0.20'

Steel Cover
LOCKABLE CAP

0.D. OF BOREHOLE: ___ 9"
0.D. OF CASING: _ 2 375"

PIPESTICKUP: Q. Q"'
SURFACE ELEVATION: _ —-—

: —— SURFACE
GROUT TYPE: Portland #1/\/‘52:3'_7 T
* (INNER) B WA |

CASING TYPE:PVC Sch.40
CASING SIZE: 2"
BOREHOLE DIAMETER: _6"_

* (QUTER)
CcASING TYPE.PVC Sch 40
CASING SIZE: ____ 6"
BOREHOLE DIAMETER: _ 9"

PROTECTIVE DOME

X

&

K
S—
R

‘.'3

4

B
TP,
o

OUTER CASING

BIB
R
%% tat

INNER CASING

@

KRR
AT

AN,
atale
‘

£
s

p—

2
Qe

0.9.9,
O
AL LLL S

@

9.
¢,

KR

&,
p—
5

DEPTH TO BOTTOM
OF OUTER CASING _47.5"
DEPTH TO BOTTOM
OF INNER CASING _ 70.0"

SRR
P

250

22
K2

GROUT

&
39,

X

BERKS

DEPTH TO TOP OF BENTONITE _65.0'
DEPTHTOTOPOFGRAVEL ___ 67.0'

¢

4

A
KA AN/
OOED

K2

X

BENTONITE SEAL

SAND & GRAVEL PACK

DEPTH TO TOP OF SCREEN 70.0°

SCR
DEPTH TO BOTTOM OF SCREEN __75.0" EEN
LENGTH OF SCREEN: 5.0

SCREEN OPENING sSizg:__0.010"
SCREEN TYPE:__PVC Sch. 40
SCREEN SIZE:___2": slotted .

PROJECT: TITLE:
. . ) MW-6d Well Schematic
Burlington Industries 70B: DRAWING:  |FIGURE: _ |SCALE:

Raeford, North Carolina | C467 - - -




Subsurface Drill Log

; surizce Elevation| @ | OVA Results (ppm)
= = - - e g o oy - c — r o
‘ I 2 S || SOIL/MATERIAL DESCRIPTION s Remarks
2|l ¥ | SPT. SPOON| CUTTINGS . -
| Grass, arass roots, and topsoil
_ . : Spoon: 3.5'-5.0"
Dark brown sandy CLAY (ML) BDL Blows: 2-3-4
, l . No solvent odor
I p 5, - b
’ " ||Tan silty CLAY (ML) :
‘ B - 1Spoon: 8.5'-10.0"
l ) BDL Blows: 3-5-9
1 No solvent odor
;5 1‘.:I = 10' -
' l Spoon: 13.5'-15.0"
|’ ]|Yellow sandy CLAY (ML) Blows: 2-3-3
- |- ] -BDL No solvent odor
I pt 15 - by
» l ' Orange sand CLAY (ML)
I pa 20 - -
I . J|lYellow sandy CLAY (ML)
_ o 25 - e
I . {|Boring terminated @ 28.5' below BDL-Below OVA detection liﬁlit of 0.01 ppm
' grade in yellow sandy CLAY (ML) total volatilized organic compounds
I Drilling & Sampling Meets ASTM D-1586 & ASTM D—1587 Page 1 of 1
. Supervisor Scott Ball Location BI - Raeford, North Carolina
l‘ Rig Type Hollow Stfm Auger Date Drilled 1-14-92
Weather sunny, 35 F Job Number Cde7



LCUR N TN ‘
Uhem A ERRe
.\ .
. ' e Subsurface Drill Log
‘Surface Elevation £ | OVA Results {ppm
2 3 || SOIL/MATERIAL DESCRIPTION s Remarks
S = % | SPT. SPOON| CUTTINGS -
Grass, grass roots and topsoil '
. . Spoon: 3.5'-5.0"
Brick red sandy, silty CLAY Bgows: 3-4-6
(ML) BDL No solvent odor
Light brown to dark brown silty
e 5 .|| CLAY (ML) -
i 1Spoon: 8.5'-10.01
BDL IBlows: 4-8-5
|No solvent odor
= 10 - -
Light tan, light gray, and Spoon:13.5'-15.0
pink sandy CLAY (ML) 0.5 Blows: 3-6-7
’ No solvent odor
- 15 - -
= 20 - -
Yellow sandy CLAY (ML)
p 25 - -
Boring terminated @ 25.0' below |
grade in yellow sandy CLAY (ML)
BDL-Below OVA detection limit of 0.01 ppm
total volatilized organic compounds
Drilling & Sampling Meets ASTM D—1586 & ASTM D—1587 Page _1 of _1
Supervisor Scott Ball Location BI - Raeford, North Carolina
Rig Type ————9—;10110‘” g};—?‘};‘ Auger Date Drilled é;ég‘”
Weather unny; - Job Number




SR :
@ '

AQUATERRA, INC.

MW-10 Subsurface Drill Log
Sﬁlr_face Elevation| @ | OVA Results (ppmJ
2 3 || SOIL/MATERIAL DESCRIPTION g Remarks
Sel % | SPT. SPOON| CUTTINGS .
Asphalt and composite stone
BDL Spoon: 3.5'-5.0"
{ Tan to dark brown sandy CLAY Blows: 1-3-3
1No solvent: odor
1l (ML)
= 5 - -
1 1Spoon: 8.5'-10.0]1
BDL Blows: 4-6-7
No solvent odor
= 10-f| Tan and pink sandy CLAY (ML) -
~ BDL Spoon: 13.5'-15.(
Blows: 4-4-6
- 15 - INo solvent odor ™
Light to medium gray sandy CLAY
= 20 -|| (ML) -
- 25 - - - -
Boring terminated @ 25.0' below
1l grade in light to medium gray
sandy CLAY (ML)
BDL-Below OVA detection limit of 0.01 ppm
total volatilized organic compounds

Drilling & Sampling Meets ASTM D-1586 & ASTM D—-1587

Supervisor Scott Ball
Rig Type Hollow Stem Auger
Weather Supny: 35°F

Location
Date Drilled
Job Number

1 of 1

Page

BI - Raeford, North Carolina
1-14-92
C467



- 1 - - o & - - - - ~
. . - ' R E B =
- - - - . ..- - II- . - a ;
N . . 1y . " .

(e X : | —_
G 63 Subsurface Dri.. _ -
Suriace Elevation| & | OVA Results (ppm) 5
2 3| SOIL/MATERIAL DESCRIPTION = Remearks
aE % | spT. SPOON| CUTTINGS . :
Topsoil and grass roots ) Spoon: 3.5'-5.0"
. BDL on: 3. .
Orange-tan silty.CLAY (ML) ) Blows: 8-12-15
: No solvent odor
- = : 1
Pink-tan silty CLAY (ML Spoon: 8.5'-10.0%
Y ) "BDL Blows: 3-5-6
e 20- No solvent odor |
| [Wet soil cuttings]
d 12.0' b.g.
Tan sandy CLAY (CL) .? s
= 40- Yy
il Brick red CLAY (CL)
= ¢0-|| Dark tan sandy CLAaY (CL) .
Yellow sandy CLAY (CL)
Boring terminated'@ 76.0' below
grade in yellow sandy CLAY (CL)
=~ 80" - -
=106 -
) BDL-Below OVA detection limit of 0.0
total volatilized o:e'ggrclit:ogoxlnrgloucl"xds ! ppm

Supervisor SCOt_t Ball
Rig Type —H0llow Stem Auger
Weather Sunny; 40°F

Drilling & Sampling Meets ASTM D-1586 & ASTM D-1587

Location

Date Drilled
Job Number

Page _1 " oof _1
BI-Raeford, North Carolina

1-13 thru 1-14-92

C467
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DRAWDOWN TEST

JobNameB. I, _BQM__ tocation N C J.ob# C4(¢7

Well Number /NW- 3 pate =Ko~ 97 mest conducted By Secodfl— Ra \ |

WELL INFORMATION

, WA ) N
Top of Casing Elevation 8 §Z Ground Surface Elevation / A ,
. In [ /
Casing Diameter Z Borehole Diameter 5 Screen Depth |o.o ‘_Zo0
Evacuation Method 65,'64 Amt. Water Removed & a/[s.vs Reference Point /oC&

RECOVERY DATA org. swi 8.8%5

Elapsed Time Ground_water Depth H H/H
T.o - 8.85 — —
o.O 10.83 [.98 oo |
.5 .15 1,30 0.6l
(.o 1.92 .o7 | o.54
1.5 9.68 . 8% 6. 47.
7.0 q.55 .70 °.35
2.5 9.45 A0 ©.20
3.0 9.38 .53 | .21

| 25 9.30 45 | 0.23

| 4.0 9.27 AZ | e.27]

| 45 .24 3 | o8

| so 9.20 35 | 5.8

I (o7 9./0 i 25 .13

| .07 27 | el
3 7.4 { .14 6.lo
9 4.5 [ o0
1o 9.0( A 0.08
1 F.00 AL 0.08
(Z 8.99 | .14 0.o7
14 : 8.9% 173 0.0
1, 8.98 .13 0.0
1 8 8.495 10 | 0.05
Z_O qu .07 0‘04
77 -] 5.89 - .04 0.07.

_ - 1

- N — _____J
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) P
Well Number: [hwd - 5 : Date: 2-74- 9 2_

Casing diameter d = b. 0 3 (cm)
Borehole diameter D = 20.57 (cm)
Length of screen ' L = 5’53 ‘7(.\9 (em)
Time lagat 0.37 H/H T =__ [20 (seconds)

8 LT

Note: This equation is valid only for a tvpical monitoring well situation. If the
situation dififers significantly consult Foundation Engineering Handbook,
Winterkorn & Fang, pp. 29-35.

. 5\
. . -0 .
3 7 » -t - \ H ‘:' “ -
PR . ! b .
—_ b - 4
Kr T - . C%
: het - P ) Y e & -
Note: m = / khorizontal/k ] Assume k, =k =1
) vertical
\
ko= 3 -




&

DRAWDOWN '.E‘SB

Job Neme 6:[ | Location ]ZCUZQKC( Job & C4é7

We.uNmnbezmw“ci Date 1[/&/?2 TestConduqtquy Seodl Be ll

WELL TNFORMATICN

Top of F’lc’:“g Dlevation Mo. 32 Ground Surface Flevaticn N//\'l

. A . . 7 ,
Casing Diameter Z Borehcle Dismeter - 8 Scysen Deoth (2,0 ‘~20.0
T N e
Evacuation Metnod (/4 Amt. Watsr Remcved /Ans Reference Point | ©

RECOVERY DATR

Elapsed Time Groundwatar Depth B H‘/Hn
. A  — 1 = ]
O. 0 6.6 | . -3.80 | oo
5 | 15.95 I 314 | .53
‘ | 14.10 | 2.09 | .85
1.5 | 14.59 L L78 | .47
7 | 14.45 14 | .43
2.5 14.249 b 1.4% | . 39
3 14.16 | 135 | 3¢
3.5 | 14.05 | 1.24 | .33
A (3,95 b v4 | ge
4.5 12.85 | Leq 1 .27
Y i 13.19 leqg  |.26
i G i 13.(4 logz | .z2
7 | \3.5] 1 o70 | (8
5 | 1340 To5 .10
7. ! (%.20 | o494 | 13
[0 l [3.25 | 0.44 | |2
( | 13.18 | 0.37 .10
12 1310 | 8,30 | o8
| 4 [2.¢] 1 o200 | .05
(L | 13. 60 .19 | o5
15 2.9 0.10 | -03
7¢ (2. 88 ©.07 Jora
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Well Number: Vi ~ "i Date:
~- Drceo Dot iz
Computed By: ‘ /;e_,w )~ gz

G‘ 073 (em)

Casing diameter d =

Borehole diameter p=_Z0.3 (em)

Length of screen ‘L= 2\3.77  (em)

Timelagat 037 H/H, T =_ ( 0  (seconds)
kh'=.d21n[%-] m=1

8 LT

Note: This equation is valid only for a typical monitoring well situation. If the

situation differs significantly consult Foundation Engineering Handbook,
Winterkorn & Fang, pp. 29-35.
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Job Name BI— 3 Iocation Q&I@fc/ Job #‘ C4é7

Well Namber I W~=[0 pate l/%/ciz-TestConductedBy Scodt Ra l/

WELL INFORMATTCN

Top of Casing Elevation ?82 2 Ground Surface Elevation N/A

] X
Casing Diameter Z Borehole Diamester g Screen Depth /0.0 '~ 20.0 !

Evacuation Methcd qu(@t Amt. Water Removed 7[4:/4” 5 Reference Point ;. acC,

RECOVERY DATA
Elapsed Time Ground_water Depth H g /Hn
[ To 728 =
O {2 .0} .73 (60
5 1. 5 .37 | - 5]
! V.91 .23 | .32
(.5 1,50 .22 .36
2 .46 18 25
7.6 1. 44 16 .22
3 \1.44 A6 .22
2.5 1. 4l 13 | .18
4 )37 o9 | .12
4.5 (.35 &7 10
5 11.34 .ol | o8
(& [1.33 | .08 .07
7 /.30 1 .02 .03
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Well Number: MJ - 1) Date: 3—Z 5- Cf’z—
Computed By: © rewd Dux«:_(_\\q_z

Casing diameter d = 6.O3  (em)
N2
Borehole diameter D = 20 32 __ (cm)
Length of sereen L= 257,153 (cm)
Time lag at 0.37 H/H_ T = o (seconds)

k..=d21n[2mL.J m=1
o D
8 LT

Note: This equation is valid only for & typical monitoring well situation. If the

situation differs significantly consult Foundation Engineering Handbook,
Winterkorn & Fang, pp. 29-35.
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&lso enclosed is £
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¥Mr». Sieve Burrows
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' Mr. Steve Burrows
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PARAMETER AMOUNT GRITS

e A b R T

BROMODICHLOROMETHANE ND<0.10 ng/L Y
BROMOFORM HD<0.20

 BROMOMETHANE ND<1.18
CARBON TETRACHLOKRIDE ND<D.12 :
CHLOROBENZENE HD<0.25 * :
CHLOROETHANE ND<0.52 !
>-CHLORO ETHYL VINYL ETHER ND<0.13 :
CHLOROFORM ND<0.05 a | T
CHLOROMETHANE ND<0.08 " - - ,, §
DIBROMOCHLOROMETHANE ND<0.09 " | A

1,2-DICHLOROBENZENE D<0.15 "

1,3-DICHLOROBENZENE '¥ND<0,32
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METEOD 601

vPARAMETER‘
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
2-CHLORO ETHYL VINYL ETHER
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,2-DICHLOROBENZENE
1, 3-DICHLOROBENZENE

P.O.Box 4204 « 1003 TWIllght Trall . Frankforl Ky&40604 Ll (502) 223-0251 Work o (502) 223-0454 Moblle-
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'PARAMETER = ‘ EMOUNT ONITS
1, 4-DICHLOROBENZENE .15 ug/L o !

DICHLORODIFLUOROMETHANE -~ . ND<1.81 "

Y . S i . . B (
1,1-DICHLORQETHENE B 0.6 ‘ g
1.2-DICHLOROETHANE - WDeD.03 s ' BN

1+1-DICELOROETHANE S 2.64 o v
trans-i.2-DICHLOROETHENE NDA0.10
i.2-DICHLOROPROFANE ND:0.04 " :

cis-1,3-DICHLOROPROPENE . ND<0.34

jye
]

trans-1,3-DICELOROPROFENE ND<O.
METHYLERE CHLORIDE

4
i
o,
; o]
o
w

]
[#4}

1.1,2.2-TETRACHLOROETHANE ND<0.
TETRACHLOROETHYLENE . 2.36 | .
i.1,1-TRICHLOROETHANE ND<D.03 "

1.1,2-TRICHELOROETHANE ND<0.02 "

TRICHLOROETHENE , 1.1
TRICHLOROFLUOROMETHANE ND<0.03 "
VINYL CHLORIDE ND<D.18
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- PARAMETER
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BROMOFORM

BEOMOMETHANE

CHLOROBENZENE

' CHLOEOETHANE

,'CHLOROFORM
CHLOROMETHANE
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DIBROMOCHLOROMETHANE
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" PARAMETER - AMODNT
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‘is—l.$~DIEHLzI PFJPENE R f ND<0.34
trans- 1,u DI HLQROPROPE&E~x‘ © WD<D0.20
METHYLENE CHLORIDE ff“ | 'ND<0;26
1,1.2.2-TETRACHLORCETHANE  ND<0.03
TETRACHLORQETHYEEEEJ'“’ o 7=.5 -ND<0.03

1,1-TRICHLORGETHANE . ND<0.03
i.1,2-TRICHLOROETHANE  NDe0.02

TRICHLOROETHENE : - ND<0.03

TRICHLOROFLUOBO&ETHANE""_x’:‘. R © ND<0.03 | "

VINYL CHLORIDE . ND<0.18 o
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cd‘ord lhrw. A Usho =

2 l Location, Town__

Dato Drilled_ 1 6—572
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